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Disclaimer

AHDB, operating through its HDC division seeks to ensure that the information contained
within this document is accurate at the time of printing. No warranty is given in respect
thereof and, to the maximum extent permitted by law the Agriculture and Horticulture
Development Board accepts no liability for loss, damage or injury howsoever caused
(including that caused by negligence) or suffered directly or indirectly in relation to

information and opinions contained in or omitted from this document.

No part of this publication may be reproduced in any material form (including by photocopy or
storage in any medium by electronic means) or any copy or adaptation stored, published or
distributed (by physical, electronic or other means) without the prior permission in writing of
the Agriculture and Horticulture Development Board, other than by reproduction in an
unmodified form for the sole purpose of use as an information resource when the Agriculture
and Horticulture Development Board or HDC is clearly acknowledged as the source, or in
accordance with the provisions of the Copyright, Designs and Patents Act 1988. All rights

reserved.

AHDB (logo) is a registered trademark of the Agriculture and Horticulture Development
Board. HDC is a registered trademark of the Agriculture and Horticulture Development
Board, for use by its HDC division. All other trademarks, logos and brand names contained in
this publication are the trademarks of their respective holders. No rights are granted without

the prior written permission of the relevant owners.

The results and conclusions in this report may be based on an investigation conducted over

one year. Therefore, care must be taken with the interpretation of the results.

Use of pesticides

Only officially approved pesticides may be used in the UK. Approvals are normally granted
only in relation to individual products and for specified uses. It is an offence to use non-
approved products or to use approved products in a manner that does not comply with the
statutory conditions of use, except where the crop or situation is the subject of an off-label

extension of use.
Before using all pesticides check the approval status and conditions of use.

Read the label before use: use pesticides safely.

HDC is a division of the Agriculture and Horticulture Development Board.
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GROWER SUMMARY

Headline

e Potential attractants for females of raspberry cane midge, blackcurrant leaf
midge and apple leaf midge have been identified from their host plants at

appropriate developmental stages.
Background and expected deliverables

Species of gall midge (Diptera: Cecidomyiidae) are important pests of many
horticultural crops and often very difficult to control by conventional means. NRI and
EMR have made considerable progress in identification of female sex pheromones in
this group of insects, and these are now in commercial use for monitoring
populations of several pest species (Hall et al., 2012). However, the female-
produced sex pheromones attract only males. Attractants for the females,
particularly mated females, would potentially be far more valuable for both monitoring
and control of the pests. There is good evidence in several species of midge that
mated females are attracted to their host plants for oviposition by specific odours
from the plants. Although this has been known for over 40 years in some cases, the

chemicals responsible for this attraction have not yet been identified.

This project aims to identify the chemicals responsible for attraction of mated female
midges to oviposition sites on their host crop for up to three species which are
important pests of soft and tree fruit crops in the UK, and where such attraction has
been demonstrated previously. These are the raspberry cane midge (Resseliella
theobaldii), the blackcurrant leaf midge (Dasineura tetensii) and the apple leaf midge

(Dasineura mali).

Summary of the project and main conclusions

Gravid female raspberry cane midges lay their eggs in splits in young green
raspberry primocane. Field observations supported previous reports that they are
attracted to volatile compounds produced from the splits. Volatiles were collected
from canes before and after splitting by solid-phase microextraction (SPME) and
trapping on a solid adsorbent. Compounds were identified which were present only,
or in much larger quantities after the canes are split using gas chromatography linked

to mass spectrometry (GC-MS). A lure was developed based on these volatiles and
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field tested in a variety of traps. The numbers of females captured were low and no
significant difference was seen between traps baited with the lure and those left un-

baited. Subsequent work was restricted by lack of midge populations in the field.

Blackcurrant leaf midge females lay their eggs on young blackcurrant shoots.
Volatiles were collected from blackcurrant shoots and the compounds present were
identified by GC-MS. The collections of volatiles were also analysed by gas
chromatography linked to electroantennographic recording (GC-EAG) from the
antennae of male or female midges and some EAG-active components identified as
potential attractants. Wind tunnel and olfactometer bioassays were developed to test
the attraction of female blackcurrant midges to natural and synthetic compounds.

Only limited studies were possible due to lack of a continuous supply of insects.

Female apple leaf midges lay eggs on young apple leaves. Volatiles were collected
from young apple shoots using SPME and compounds present were identified by
GC-MS analysis. The volatile collections and synthetic compounds were also
analysed by GC-EAG using male and female apple midges, but no reproducible

responses were obtained.

Financial benefits

e This project has not led to any financial benefits for soft or tree fruit growers.

Action points for growers

e This project has not been completely successful in developing commercially
available lures for any midge pests of soft or stone fruit crops, so no action

points can be made.
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